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slaked lime paste and sand. The disadvantages of lime mortar are that the absorption of carbon dioxide goes on very slowly; it cannot proceed at all under water; and the hardened product is of very low strength. Its advantages are its cheapness and its ease of preparation and of use. Beside its use in building, lime mortar is sometimes used as wall-plaster, for which purpose hair is mixed therein (2 or 3 Ibs. per ton of plaster) to give the plaster coat cohesion.

Hydraulic Cement is a burned and finely ground mixture of lime, clay, and sand, in such proportions that the product, when mixed with water, undergoes a slow hardening by the formation of complex chemical compounds differing from any of the original materials. The most perfect kind is Portland cement, formed by mixing selected materials so as to give a product of definite composition. Natural Cement is made from limestones which contain considerable impurity in the form of fine clayey matter. Rosendale, N. Y., has been the centre of this class of cements from 1823 to the present time. See CEMENT ROCK.

Portland Cement is made from many different kinds of material, as marl, limestone, clay, slag, etc. The mixture resulting is so carefully controlled that almost precisely the same results are produced in all cases. The ingredients of Portland cement typically limestone and clay, are ground together (either wet or dry, depending on whether the raw materials are obtained in dry state or not), and then burned.

The clinker which drops out of the kiln is allowed to cool by weathering or by the employing of some cooling device, and is then conveyed to grinders. Grinding is a most thorough process, as it is necessary to reduce the material to a powder as fine as flour; a finely ground cement will leave not more than 15 to 25 per cent, residue on a sieve of 200 meshes per lineal inch (40,000 per sq. in.). During the grinding process it is usual to add a small percentage of gypsum or plaster to improve the setting properties. The finished product is stored for a time to age, so that any free lime contained in it may become carbonated. The time in which a cement sets or becomes hard varies greatly, but it is possible to manipulate a cement by admixture with a small proportion of plaster-of-paris, so as to prolong considerably the interval between the period of gauging (or mixing with water) and the initial set. From 20 minutes up to 5 or 6 hours may represent the speed of setting

in different samples. Ten hours is the maximum time allowable under government specifications. In use, cement is mixed with 25 to 30 per cent, of water and one to three times its volume of sand, forming a mortar rather stiffer and less workable than lime mortar. This is used either as mortar, or, mixed with twice to three times its volume of broken stone or gravel, as concrete, the uses of which in engineering construction are manifold. See PORTLAND CEMENT; CONCRETE.

Gypsum Plasters rely for their setting properties upon the combination of the sulphate of lime, which is their chief ingredient, with a portion of the water of crystallization, which has been expelled by heat. They include plaster-of-paris, cement plaster, flooring plaster, and hard-finish plaster.

Bituminous Cements, which are prepared chiefly from the natural asphalt, were used in the earliest times for compacting sun-dried bricks, and in place of other mortars in laying up brick and stone masonry. Today, their chief uses are to form pavements, to cement together the elements of brick and stone pavements, to serve as roofing materials, to use in calking ships, and for waterproofing courses in foundations and along walls.

Adhesives and Lutes include such simple materials as fire-clay, used in cementing up the bricks of furnace linings; glazier's putty, which is whiting mixed with linseed oil; rubber cement; leather cement; glue, or animal gelatine; casein, albumen, and collodion also have cementing uses. Vegetable gums and oils are the cementing ingredients forming the base of nearly all paints, linseed oil being of chief importance because of its strong power of hardening by absorbing oxygen.

Consult Redgrave's Calcareous Cements, their Nature and Uses; Butler's Portland Cement; Dibdin's Lime, Mortar, and Cement; Standage's Cements, Pastes, Glues, and Gums; Cummings' American Cements; Blount's Cement; Eckels' Cements, Limes, and Plasters (26. ed., 1922).

Cementation, a process of converting (pure) wrought iron into steel by raising it to a white heat in contact with carbon. See STEEL.

Cement Rock, Water Lime, or Hydraulic Limestone, a variety of limestone containing siliceous clay as an impurity, making a mixture suitable for cement manufacture. This is the natural rock-cement as distinguished from Portland cement.

Cement Stones, a group of rocks belonging to the lowest Carboniferous of Scotland,